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SOat i«i claimed is: 

! An isolated nucleic acid comprising a nucleotide sequence encoding a 
peptide having an activity of a house dust mite allergen. DfiL* VH. 

5 2 . An .isolated nucleic acid of claim 1, which is a cDNA sequence. 

3 An isolated nucleic acid of claim 2, wherein the cDNA comprises a 
nucleotide sequence shown in Figure 3A and 3B (SEQ ID NO: 1). 

4 An isolated nucleic acid of claim 2. wherein the cDNA comprises the coding 
region of a nucleotide sequence shown in Figure 3A and 3B (SEQ ID NO: 1). 

5 An isolated nucleic acid of claim 1. wherein the peptide comprises an amino 
15 acid sequence shown in Figure 3A and 3B (SEQ ID NO: 2). 



10 

4. 



6 An isolated nucleic acid of claim 5, wherein the pepUde comprisewunne— 
acid residues trough 198 of the sequence sbown in Figure 3A and 3B (SEQ ID NO: 2). 

7 An isolated nucleic acid of claim 1, wherein the peptide is at least 50% 
homologous with a sequence comprising an amino acid sequence shown m F,gure 3A and 
3B (SEQ ID NO: 2). 

8 An isolated nucleic acid of claim 1, wherein the peptide is encoded by a 
25 nucleic acid which hybridizes under high or low stringency conditions to a nucleic ^actd 

winch encodes a peptide comprising an amino acid sequence shown tn Fl gure 3A and 3B 
(SEQ ID NO: 2). 

9. An isolated nucleic acid of claim 1. wherein the peptide is at least about 10- 
30 20 amino acids in length. 

10. An isolated nucleic acid of claim 1. wherein the peptide is at least about 10 
16 amino acids in length. 

35 11 An isolated nucleic acid comprising a nucleotide sequence encoding a 

peptide having an activity of a house dust mite allergen. Decf VH. 
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12. An isolated nucleic acid of claim 1 1 . which is a cDNA sequence. 

13 An isolated nucleic acid of claim 12. wherein the cDNA comprises a 
nucleotide sequence shown in Figure 6A and 6B (SEQ ID NO: 6). 

14 An isolated nucleic acid of claim 13. wherein the cDNA comprises the 
coding region of a nucleotide sequence shown in Figure 6A and 6B (SEQ ID NO: 6). 

15 An isolated nucleic acid of claim 1 1 . wherein the peptide comprises an 
10 amino acid sequence shown in Figure 6A and 6B (SEQ ID NO: 7). 

I 16 An isolated nucleic acid of claim 11. wherein the peptide is at least 50% 

homologous with a sequence comprising an amino acid sequence shown in Figure 6A and 
6B (SEQ ID NO: 7). 

13- An isolated nucleic acid of claim 11. wherein the peptide is encoded by a 

nucleic acid which hybridizes under high or low stringency conditions-to™iei« ei d= 
which encodes a peptide comprising an amino acid sequence shown in Figure 6A and 6B 
(SEQ ED NO: 7). 

18. An isolated nucleic acid of claim 1 1 , wherein the peptide is at least about 
10-20 amino acids in length. 

19. An isolated nucleic acid of claim 1 1 . wherein the peptide is at least about 
25 10-16 amino acids in length. 

20. A recombinant expression vector comprising the nucleic acid of claim 1 . 

21 . A recombinant expression vector of claim 20. wherein the nucleic acid is 

30 cDNA. 

22. A recombinant expression vector of claim 21 . wherein the cDNA comprises 
a nucleotide sequence shown in Figure 3A and 3B (SEQ ID NO: 1). 

35 23 . A recombinant expression vector comprising the nucleic acid of claim 1 1 . 
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cDNA. 



2 , .^^e^v^or^^.w^^n^c^, . 

r .i^m 24 wherein the cDNA comprises 
5 a nucleotide sequence shown in fig" 

f ,t,d with the recombinant expression vector of claim 20 

26. A host cell transfected wUfc * - ^ ^ vn 
capable of directing the express** of a pepude 

27. A host cell of claim 26 which is a eukaryotic cell. 

f .«i with the recombinant expression vector of claim 22 

29 A host cell of claim 28 which is a eukaryotic cell. 

30. ^^^S^ ^ 
capable of directing the expresston of a peptxde havmg 

31 A host cell of claim 30 which is a eukaryotic cell. 

n t^nsfected with the recombinant expression vector of claun 25 
32. A host cell transfected ™th rf ^ w 

capable of directing the expresston of a pepude havmg 

33 A host cell of claim 32 which is a eukaryotic cell, 
the peptide from the culture, 
the peptide from the culmre. 

.-rivitv of a house dust mite allergen, DfiLP 
36 . An isolated peptide „, Cain, .. 

VH. produced by recombinant expressron of a nucle,c 
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vn. prouuced by recombinant expression of a nucietc - of Can. »• 

„. An isoiated peptide having an activity of a house dust mite ahergen, ^ 
5 VB produced by chemical synthesis. 

39 . An.soU.edpeptideofCainsSSwh.cb.aUeas.ab^O-.Oansinoacidsin 

length. 

«, An^pepUdeofcUhn^wHcbUas^aboufmaanunoac^n, 



10 

I length 



41 An Mated peptide having an activity of a house dust mite aiiergen. H£lS 
Vn. petted CselbhLn expression of a nucieic acid of Catm U. 

42 An isoiated pept.de Ua.tng n^.fa^^aUegen^ 

. r arid OT Claim 1 J. 



42 . An isolatea pepuu. ______ 

VH, produced by recombinant expression of a nuclei 

43 . An isolated peptide having an activity of a house dust mite aiiergen. 
20 VH, produced by chemical synthesis- 

„. An isoiated peptide of Cain, 43 which is at ieas. about amino acids in 

length. 

45 . An isoiated peptide of eUhn 43 which is a. ieas, about ,0-16 amino acids in 



25 

length. 



46 A modified peptide having an activity of Der_P VH. 

is replaced by another amino acid residue. 

48 . A modified peptide of Ciaim4d. wherein - — - £ N 0, 2, 

„ present in the BcU. VH amino acid sequence shown ,n F .gure3A 



is replaced by a serine residue. 
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49 A modified peptide of claim 46, wherein .t tout one iysine residue b edded 
» dJ me amino or carboxy •»■« or bom the amino and earbox, tenmnua of the 
peptide. 

50 A modified peptide of claim 46, wjft&m at least one charged amino acid is 
added to either the amino or carboxy terminus or both the amino and carboxy termmus of 
the peptide. 

51 . A modified peptide having an activity of Der_f VII. 

52. A modified peptide of claim 51. wherein at least on* 
present in the Deni VII amino acid sequence shown m Fzgure 6A and 6B (SEQ ID NO. 7) 



is 



replaced by another amino acid residue. 



53 A modified peptide of claim 51. wherein at least one cysteine residue 
" th, m I S alo acid sequence shown in Figure 6A and 6B (SEQ ID NO: 7) 



is replaced by a serine residue. 

54 A modified peptide of claim 51 wherein at least one lysine residue is added 
20 to either the amino or carboxy terminus or both the amino and carboxy terminus of the 

peptide. 

55 A modified peptide of claim 51. wherein at least one charged amino acid is 
added to either the amino or carboxy terminus or both the amino and carboxy termmus of 

25 the peptide. 

56. A substantially pure preparation of a peptide having an activity of a house 
dust mite allergen. Derp VH. 
30 57. A substantially pure preparation of a peptide having an activity of a house 

dust mite allergen, D fir . f VII. 

58 A composition suitable for pharmaceutical administration comprising at least 
one peptide having an activity of Deu> VII and a pharmaceutical* acceptable earner. 

35 



PCT/AU94/00117 

WOMaMW 2158047 

-49- 



59. A composition of claim 58, wherein the peptide comprises an amino acid 
sequence of Figure 3A and 3B (SEQ ID NO: 2). 

60 A composition of claim 59. wherein the peptide comprises amino acid 
residues 1-198 of Figure 3A and 3B (SEQ ID NO: 2). 

61 A composition suitable for pharmaceutical administration comprising at least 
peptide having an activity of Denf VII and a pharmaceutical* acceptable earner. 



one 
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62. A composition of claim 61. wherein the peptide comprises an amino acid 
sequence of Figure 6A and 6B (SEQ ID NO: 7). 

63 Use of the composition of claim 58. 59. 60. 61 or 62 for the manufacture of 
a medicament for treating sensitivity to a house dust mite allergen in a subject. 

^ ^ediud uf ucaung-sensH i vily U. a house dust mitr nllrrgen i ^ubjgcl 



sensitive to the allergen, comprising administering to the subject the composition of claim 



58. 



20 



65 A method of treating sensitivity to a house dust mite allergen in a subject 
sensitive to the allergen, comprising administering to the subject the composition of claun 



59. 



66 A method of detecting sensitivity in a subject to a house dust mite allergen. 
25 comprising combining a blood sample obtained from the subject with apeptideofc^ 

36. under conditions appropriate for binding of blood components w.th the peptide and 
determining the extent to which such binding occurs. 

67 A method of claim 66. wherein the extent to which binding occurs is 

30 determined by assessing T cell function, T cell proliferation. B cell function, binding of the 
protein to antibodies present in the blood or a combination thereof. 

68 A method of treating sensitivity to a house dust mite allergen in a subject 
sensitive to the allergen, comprising administering to the subject the composition of claun 

35 61. 
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. «,Hiert to a house dust mite allergen, 

cousin, comoinio, . "^^fbZ components « ft. .*» - 

x. •„ thr extent to which binding occurs is 

A „ -boa, specif.^ — I- wi* a pepUde of * 36. 
73 . An a,U^ o 1 U,uuU 



A n ano-od, specif — wiU, a pep* of * 4!. 
75 . An .^,o f c 1 a ta 74 W Wch i! . m o M c to »'^- 
76 A Tce.U.onaspco i r,c»U, re a= t Wew itt -apcp. i doofo,a i m36. 

77 . A ^ T ceU spocmca,,, reacU« - a peptfde of Cain, 36. 

78 . ATc cUc 1 o mS pcc.nca> 1 yreaoUvew 1 a,ap=pUdoofc 1 » im 4.. 

<. 5 r,r n llv reactive with a peptide of claim 41. 

79 . A soluble T cell receptor specifically reacti 
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Badtcr^ma of ImsnliflU hy persensitized (allergic) upon 

Approximately 10% of the W*T^£ JLs. Those antigens that induce 
cxp osure to antigens frorn a ^ as allergens (King, TP.. 

— Tn^of) *E32p»*-i of grasses, tree, we^. anuna! 

fever, asthma, and hives. • . telon| , primarily to the IgE class of 

The antibodies involved m »»P»^^Ldri»o cells via a specific, high- 

^nunoglobins. W^-'^^S^Il-^W* 50 * UP °" , 
affinity receptor FcsPJ (Ktnet , J.P.. (,9 '°^^opT^«.r IgE, FceW bound to 
cumbmadonofanaUergcnacttng^ ^fesudons of 

U,e IgE ttu, be erosr-mtUd un the ce.l I sn face resu J P ^ „„, eia ^_ 

suba anoes, histamine. -»~ >"~ J^olonged constticrion of bronchia! smooth 
end/or leukotrienes C4, D4, and E4. winch BenjOTin/0im mi„g Publishing 

m „s=le cells (Hood. L.E. a gL. tamttmta* ^l! 0 f le in. Jcdon of an Bergen with IgE 

Hence. « doned mediators. Such 
is allergic symptoms tngge-cd b, the release o ^ rf ^ rf ^ 

5 symptoms may be systemic or oca. m ~£gZJ^ u c manifestos 

end rhe pattern of deposidon of IgE of the allergen. Systemic effects can 

mit e J*™"*/^ 0 ^^^^ Lind P., L^lkig^inJBim^ 

(ChapnumM.D.aaL.U*^ For 
(1985) 2&753-61; Van derZee J.S. ^^^^TZl^^^ antibody. The 
about half of the patients, these specrfic.Ues "nstim ImmunQ l fiBy (1992) 

35 allergenl^IIlarecenuy^ 

25:29-35) reacts with a similar or tngher fluency (Ste ^ ^ perform ed 

to date, the investigators reported the level oflg ^ ^ ^ j^^^^ 

1. Electrophoretic techniques (Ford S.A. fit aL, SUPI3. " 
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• r Tmrminol (1983)11:263-73; 

^^^71 sn^f Ford « *L (WO W-ten, Honing 
^cognize omer allergens aid 3 wHh a I— 

„ it ho,leas.l3. to^^^^f^SW^. To de.ermine me 
finding of component at Mr 30. 26. ^"%£L reacuonipurified logons wonld bo 
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SummaEXJ ^^ Elated nucleic acids encoding peptides having at least one 

«• invention Provides allergens of the species 

biological activity of DctJLVn or ^^Lhagoidesfarinae. Preferred nucleic acds 
Dermatophagoidespteronyssmus and B"""*^ ' 3A ^ 3B (SEQ ID NO: 1) 
are cDNAs having a nucleotide sequence snown in * 

invention also 

g^VE) and Figure 6A and 6B (SEQ ID N0: 9®=^" NO; , „„, SEQ 

SS. » peptides encode, b, a., ~ aporuon . Als0 
ID NO: 6) and having at leas, one b f*^ K ^ Ugh Agency conditions 

eon.entpla.ed are isola-ed nuoleio acids ^f **"^™^ acid having a nue.eo.ide 
(e .„ ^ M 20^0 Tnr »£ M NaCO » ^ ^ ^ ffl ^ „ 

sequence shown in Rgure 3 A ana 3d \ v o ^ of 

6) or which encodes . peptide compnsmg aHor a £«mn ^ ^ ^ 

Figure 3A and 3B (SEQ ID NO: WDH*™ ^ or n^VE 

tm Nucleic acids which encode pepudes ^^™^J*zZ«* 3B (SEQ ID 
an d having a. leas. W^*'^^ are also feamred. 
NO: WBM.V10 - F '^ 0 6 r A r^ ( ^ pr0 duced hy recombinant expression of a 
Peptides having a DtLP-VlI or Dsiivu acu ,y ^ „ j^vfl activity 
„„eleie acid of the invention, and pepude, having fem( , tWte> to ve 

prepared by chemical syruheais are also stimulation (measured by, 

L abiliry .o induce a T cell response, which ma, mclude T 



-Oi-iiT 1 WORLD INTELLECTUAL PROPERTY ORGANIZATION 

Jfl^ X vrvwu^Ls u. international Bureau 

INTERNATT OKAL APPLICATION PUBLISHED U NDER THE PATENT COOPERATION ™ATY (PCn 

— ' 7 ™ I _ ■ «._n_.i_*I MiimiKap* WO 94/20O 



(51) International Patent Classification 5 ; 

C12N 15/12, G01N 33/68, C07K 13/00, 
A61K 39/35 



Al 



(11) International Publication Number: 



WO 94/20614 



(21) International Application Number: PCT/AU94/001 17 

(22) International Filing Date: U March 1994 (11.03.1H) 



(43) International Publication Date: 15 September 1994 (15.09.94) 
of Me^cJe^t^^T^ 



(30) Priority Data: 
08/031.141 
08/08 1,540 



12 March 1993 (12.03.93) 
22 June 1993 (22.06.93) 



US 
US 



(60) Parent Applications or Grants 
(63) Related by Continuation 
US 

FDed on 
US 

Filed on 



08/031,141 (OP) 
12 March 1993 (12.03.93) 
08/081,540 (CEP) 
22 June 1993 (22.06.93) 



(71) Applicant (for all designated States except US)i INSTITUTE 
U1) FOR CHILD HEALTH RESEARCH [AU/AU]; Princess 

Margaret Hospital for Children, Roberts Road. Subiaco, 

W.A. 6008 (AU). 

OS) ^veSA^Ucants (for US only)'. THOMAS. Waj^ Robert 
(75) ur^enwrs/^pim^ ^ r ^ w ^ 6009 (AU). 

CHUA Kaw-Yan [AU/-]; Graduate Institute of Immunol- 



ogy, College of MeS^eT^*^™™* University, 1, 
Jen-Ai Road, 1st Section, Taipei, 10018 (TW). 

(74) Agents: SLATTERY. John, Michael et ^ Varies C*I^n 
Cave, 1 Utile Collins Street, Melbourne. VIC 3000 (AU). 

(81) Designated States: AT. AU, BB, BG, BR, BY, CA, CH, CN. 

1 } CZ, DE, DK, ES, Ft GB, GE, HU, JP, KG. KP. KR, 
k£ LK. LU, LV, MD, MG, MN. MW. NL, NO, NZ, PL, 
FX Ra RU SD, SE, SL SK, TJ, IT, UA, US. UZ. VN, 
European patent (AT. BE. CH, DE, DK, ES, FR.GB GR. 
IE. ItTlU, MC, NL, PT. SE), OAPI patent (BF, BJ, CF, 
CG, d. CM, GA, GN, ML, MR, NE, SN.TD. TG). 



Published 

With international search report. 

Before the expiration of the time limit for amending the 
claims and to be republished in the event of the receipt of 
amendments. 



(54) Title: ALLERGE NIC PROTEIN AND PEPTIDES FROM HOUSE DUST MTIE AND USES THEREFOR 



(57) Abstract 



Isola*d nucleic acid, encodin, -gg- of*e ^S^SZt^SS^Sl 
and DcrfVQ, respectively are ^^^^^^^^^o^rf VHactivity is also described. The nucleic acids of the 
of about 22,177 daltons is described. A cDNA encodmg £J^*^.%[£JZe acid in a sample or for the recombinant production 
invention can be used Im ^^^^JS^T^SXS^ fJS^TSrJ VU activity^ be used in compositions suitable 
&E££2 'adSsU^on « r SLffS&m — «*r to house dust mite aUergens. 
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„ t5nn s or t cell nonresponsiveness (i.e., 

u F response, nave uic a ^ «»nQitivitv to dust mite 

tv»p ability to induces l ceu i«f 11Qe ful in diagnosing sensiuvuy 

T IZT^n ^or ,n addition to *e .W» « - • 

emt *dim=nt. peptides h»v.ng a Bs^-VD UB^ ^ j} or Rgure 6A 6B (SEC! 
U« amino .cidsoquenot of F,guro3 A and 3B ^ ^ rohlo .rfds in length, 

S HO: 7, are featured. Such P*££££— »— * IM6 amm ° " 
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nr ciciamj" 1 *''- • " _, , 

£T<££». - •» — "V Nocioio acids of the invention and 

anergic reacdons to a dus. m »e - ^ . ^ ta used for diagnose 

^-^^radoS^ergen. 
sensitivity in a subject to a u 

BrirfDSKjiBiialUrtJn^^ „, ,- E from allergic sera with Igtl 1-HD6 plaques. 

Fig- 2 sho«a dre reacuvny o UP «£■ ^ ^ ^ pGEX .,. 

lysatesfromE coll eontalnurg apOEX 
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s ^ 12 ^^i B . «B is *e nndeoUde aeonence and deduced -fr ^ 1— * 

DfillfVII. . Mrienn of ^ nucleotide sequence and deduced 

Fig. 7A, 7B. 7C. m - W . . compos on of ton ^ 

■to .cid sequence of D-fVU -* ^SZ- which differ between DcLf vn 
one bio,o g W aonvuy of D^VH or ^ £ ^S^^U- — 
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and 3i* t&cu *-* J W TT ' — 

The cDNA shown in F*ure 3 A - 3BA - 
VB pepnde which includes a .7 annuo ^ which is 

ta se 118. This leader JdJS— of D^VU baaed 

encoded by bases 119 flnoOEh 715. The -ledoced an on , The cDNA encodes a 

„„ m CDNA is also shown in Figure 3Aand 3B W»» > ?? Da _ 

^^rr^rrSono„ My , « - 

assigned accession number 69 348. encodes a DsnLVD 

The cDNA shown in Figure 6A and 6B ' sequence, 
peptide. ^ pepUde is J— cDNA is shown in Figure 6A 

The deduced amino acid sequence of ^™ b ude may contain a leader 

and 6B (SEQ ID NO: 7). Similar to Deui VD. this DerJ vi p 

sequence not found in the nature protein. & sequence 

A host cell transfected with an express .on Austra iian Govern- 

eneoding OeU V„ was deposited under t, accession — , 
m ent Analytical Laboratories on March 10, 1994 an 
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Accordingly, one aspect of this invention pertains to isolated nucleic acids 
comprising nucleotide sequences encoding Dfi^VH or DeULVE fragments thereof 
encoding peptides having at least one biological activity of De^VO or D^VQ and 
equivalents of such nucleic acids. The term nucleic acid as used herein is intended to 
include such fragments and equivalents. The term equivalent is intended ^toinclude 
nucleotide sequences encoding functionally equivalent D^VII or DfirXVII proteins or 
nationally equivalent peptides having an activity of D^VH or DjH.VH, As defined 
herein, a peptide having an activity of D^VII or DsxlVII has at least one biological 
activity of the Per p VP or DCLi-VE allergen. Equivalent nucleotide sequences will 
include sequences that differ by one or more nucleotide substitutions, additions or 
deletions, such as allelic variants, and will also include sequences that differ from tte 
nucleotide sequence encoding DaULVE or DerXVE shown in Figure 3A and 3B (SEQ ID 
NO- 1) or Figure 6A and 6B (SEQ ID NO: 6) due to the degeneracy of the geneuc code. 
Equivalents will also include nucleotide sequences that hybridize under stringent conditions 
(Te equivalent to about 20-27°C below melting temperature <T m ) and about 1M salt) to 
t ^idc sequence of Prr p VII shown in Figure 3A and 3B (SEQ ID NO: 1) or Esni 



VII shown in Figure 6A and 6B (SEQ ID NO: 6). 

Peptides referred to herein as having an activity of Der^VE or DelLVE or 
having a TVrpvn or DexJLVII activity are defined herein as peptides that have an ammo 
20 acid sequence substantially corresponding to all or a portion of the amine > acid sequence of 
DsuJ/II or n,.rfvn shown in Figure 3A and 3B (SEQ ID NO: 2) or Figure 6A and 6B 
(SEQ ID NO: 7). which peptide has at least one biological activity of Dsi_p_VII or Der_f 
VB For example, a peptide having an activity of Dsi^VII or DsxXVE may have the 
ability to induce a response in Dem-VII or DaJLVE restricted T cells such as stimulation 
25 (e g T cell proliferation or cytokine secretion) or to induce T cell non-responsiveness. 
Altrnatively. or additionally, a peptide having an activity of D^VE or I^VII may 
have the ability to bind (to be recognized by) immunoglobulin E (IgE) anUbod.es of dust 
mite-allergic subjects. Peptides which bind IgE are useful in methods of detecting allergic 
sensitivity to D^VE or DsxJLVE in a subject. Peptides that do not bind IgE or bind 
30 IgE to a lesser extent than a purified, native Dem-VE or DfiLi-VE protein binds IgE are 
particularly useful as therapeutic agents. 

In one embodiment, the nucleic acid is a cDNA encoding a peptide having an 
activity of Dsm_VE or DeULVII. Preferably, the nucleic acid is a cDNA molecule 
comprising at least a portion of the nucleotide sequence encoding DcLS-VE shown m 
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Figure 3A and 3B (SEQ ID NO: 1) or DfiL-f VII shown in Figure 6A and 6B (SEQ ID NO: 
6) A preferred portion of the cDNA molecules of Figure 3 A and 3B and Figure 6A and 
6B includes the coding region of the molecule. 

In another embodiment, the nucleic acid of the invention encodes a peptide having 
an activity of DeLB-VH or DaJLVII and comprising an amino acid sequence shown in 
HgTe 3A and^SEQ ID NO:2) (D^VII) or Figure 6A and % (SEQ ID NO: 7) (Dex 
f VID Preferred nucleic acids encode a peptide having a Dsl^ or DeULVII activity 
and having at least about 50% homology, more preferably at Igast about 60% homology 
and most preferably at least about 70% homology with the Sequence shown in Figure. 3A 
and 3B (SEQ ID NO: 1) (Der^VII) or Figure 6A and 6B (SEQ ID NO: 6) (DerXVII). 
Nucleic acids which encode peptides having a Dsl^VII or DexJLVII activity and having at 
least about 90%, more preferably at least about 95%, and most preferably at leasr about 
98-99% homology with a sequence set forth in Figure 3A and 3B (SEQ ID NO: 2) (Dei* 
VII) or Figure 6A and 6B (SEQ ID NO: 7) (DfirXVII) are also within the scope of the 
invention. Homology refers to sequence similarity between two peptides having an actmty 
of D£ijj_Vn or DeULVH or between two nucleic acid molecules. Homology can be 
-detexn^ed^y^paring^^'i"" ... each sequence whirh may he aliened for purposes 
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LG-l ill! 1 IvU J vv»*ij"» — x — 

of comparison. When a position in the compared sequence is occupied by the same base or 
amino acid, then the molecules are homologous at that position. A degree of homology 
20 between sequences is a function of the number of matching or homologous positions shared 
by the sequences. 

Another aspect of the invention provides a nucleic acid which hybndizes under high 
or low stringency conditions to a nucleic acid which encodes a peptide having all or a 
portion of an amino acid sequence shown in Figure 3A and 3B (SEQ ID NO: 2) (Eta* 

25 VII) or Figure 6A and 6B (SEQ ID NO: 7) (DfiiXVU). Appropriate stringency conditions 
which promote DNA hybridization, for example. 6.0 x sodium chloride/sodium citrate 
(SSC) at about 45»C, followed by a wash of 2.0 x SSC at 50° are known to those skilled 
in the art or can be found in Current Protocols in Molecular Biology , John Wiley & Sons, 
NY (1989), 6.3.1-6.3.6. For example, the salt concentration in the wash step can be 

30 selected from a low stringency of about 2.0 x SSC at 50°C to a high stringency of about 
0 2 x SSC at 50»C. In addition, the temperature in the wash step can be increased from 
low stringency conditions at room temperature, about 22»C, to high stringency conditions 
at about 65°C. 

Isolated nucleic acids encoding peptides having an activity of Dem-VH or Dfir_f 
35 VH as described herein, and having a sequence which differs from the nucleotide 

sequences shown in Figure 3A and 3B (SEQ ID NO: 1) and Figure 6A and 6B (SEQ ID 
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HO. o> due to degeneracy - rhe genetic -earn a^mdie ' ' 

n^ber of amino acids are ^C^e - are svnonyms for hiaddine) 
same amino add, or synonyms (for CAU ^ ^ ^ ^ 

m ay result in * DNA sequence polymorph tha, 

vn or DtlXVn proton.. However it is expect „ Ut whhin 

do iend ,o changes in the amino — ^^JE^Si. varans in one 
d. dust mite popniauon. One ^ »££Z2« »f the nno.«io acids encoding 
, more nncieotides (up . »^^^ J y exlst ^ong individua. d«s. 
peptides having an acnvuy ^B*^ ^uae variations and resulting 

mites doe to natural allelic variation. Any _ w^mon. Furthermore, there may 

he one or more isofom* or rclattd .« rraBite< .la.rd in fnna i op and 

vn. Such isoforms or ^^^^^^^ a, different ,oci. 
amino acid sequence to EclP-VD or istl. . jwf VI! are also within the 

Fragment of the nucleic acid "^f^ e^tag Dg^Vn 

scope of the invention. As uaed herein, a fragment offhe nuc e 

hereta ' Preferred nucleic acid fragments encode peptides of a. least noon. 7 amino acid 

pmferah,, about 16-30 ^0 amino Ld reaiduea in 

encode peptides having a Dam™ activity o 

• r^n^ 

residues in length or more are also withtn the -^T™ 30 amin0 . 

fragment which encode peptides having , * ^ at least about « 

acid residues in lengdt. « leas. ^d^in lengm. al leas, ahou, 

35 amino acid residues in length, at least about 80 ammo ^ ^ 
,00 amino acid residues in length, a. leas. ahou. 140 residues ,n long 
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200 amino acid residues in length or more Tr^^l"™ where me 

cros s-reactWe «U> Ox*.™ or B^X™ ^ sslecled base, encoding the 

taving an acU.it, of no*.™ or BHA^ desirab k,o select all or part of a 

^mre protein, however, m some .nances *™* ^ ^ jnvention . Nuclelc 

peptide from the leader sequence pornon of ^ n modified 
Lids within the scope of the invent,^ for molecuUr cloning, expression 
rearicUon endonuolease sites and odter seauenc* u* ^ o[ 

or purification o, recombinant ° f " ^ 

A nucleic acid encoding a pept.de tavmg^ » p , ero ^ ss lnus or 

=ic™*g"*"^^ obi 



20 



25 



30 



pVII or DsiXVn from De^^a.^pr^^, ^ ^ ^ ^ 

genomic DNA. For example, ^^^f^^^,^^^ with protocols herein described 
from either a cDNA or a 8 cnomC * lb ^. ™ * vh or per f VII can be obtained by 
(see Examples 1 and 2). A cDNA encod ^^^ n ^ ouble stra nded cDNAs can 
Isolating total mRNA from °<^%^Z Z cDNAs can be inserted into a 
then be prepared from the total mKNA- Subsequ y ^ ^ 

suitaW e plasmid or — ^"^e cloned using established polymerase 
Genes encoding DshlVH or DaiY" accoroanC e with the nucleoUde 

chain reaction techniques (see Examples 4 an ' f ^ ^vent-on can be 

sequence information provided by the D^II or D^Vn 

DNA or KNA. A preferred nucleic ac, in % 0:l) ^VH ) or Figure 

having the sequence depicted in Figure 3A and 3B (SEQ 

6A and 6B (SEQ ID NO: 6) yectors containing a nucleic acid encoding a 

™ S invention ^so pro^pres^^ ^ ^ ^ atleastone 

peptide having an zcn^J U^ ^ ^ ^ ^ nucleotide sequence is 

regulatory sequence. Operably lmlce ression 0 f the nucleoUde 

lmk ed to a regulatory sequence in a manner ^ ^ Qf 

; sequence. Regulatory sequences are Accordingly , the tenn regulatory 

the peptide having an activity of Der_D-Vii or uiu. 
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T ir^cTenuc Press. San Diego, CA (1990). It should be understood lh»t 
%%TJ£^L vector may depend on such factors as the choice of the bos, 
~,uZZ transformed and/or the rype of protein desired to be expressed. In one 

k h 1» Je^Tression vector includes a DNA encoding a peptide havin B an acttvly 

expression vectors can be used to rransfec, cells to . 
l^roduce proteins or peptides, inc.od.ng fusion proteins or pepude* encoded by 

. activ^o D«.vn or DCLX.VH. The bost ceil may be any procure or eucaryotrc 
cei. Fo^xJnXa P=P** having en activity of DCULVH or BaJLVn my be 
r^ed nZL^l cells such as £. e* insect ce..s (bacu.ovi™>. yeas., or —raj, 
ZT^h » Chinese hamster ovary cella (CHO). Other suiub,e host cells c. he found ,„ 
r^AM n 99(T> suora or known to those skilled in the art. 

ic cx IU such as m^l - an. yeast, or insect cells can l e^ to 

giy^n ^or^ation of relevant inter- or in— disulfide 
Clfrllinantprotein. Examples of vectors for expression in yeast 5. ™ 
include pYepSecl (Baldari. £l_aL. (1987) EmfccX. 6: 229 - 234). pMFa QCurja and 
Herskowto (1982 CdL 30: 933 - 943). pJRY88 (Schultz cLaL. (1987) floe 54: 113 
HerskowKZ, ™„„„ pav Baculovirus vectors availi 
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15 



XZ^ ^oZn Z£Z San Diego. CA). Baculov^s vecrors available 
££25 proteins in culrured insect ceUa <SF 9 ceils, indude the pAc ser.es Smtth 
« al (1983) Mol Cell BiflL. I 2156 - 2165) and the pVL series (Lucklow. V.A.. and 

« (1981, Cell 22- 175 - 182) are used in conjuncdon w.th auch vector* aa pCDM 8 (Aruffo, 
A and^eed B (1987) nnr Mall Ssi USA. Mr 8573 - 8577) for transient 

A. and Seed, B.. 119BO rrnr ' " (dhfr . cheese Hamster Ovary, 

amplificadon/expression in mammalian cells, while CHO wntr t- 
cells are m*d with vectors auch as pMT2PC (Kaufman tuL. (1987) BffiOX. fi. 187 
,95) for suibleampliftcalion/expression in mammalian cells. Vector DNA can be 

ST Xtr^^g^rcan be found in Samhroo* ^. — 

S»: A 1— »IW 2od Edition. Cold Spring Harbor Moratory press 
(1989)), and other laboratory textbooks. 
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™t in E. coll with either fusion or 
B^sion in promotes is most - * — « « " 

nn inducible expression vectors. Fusion jec adds often 

^ lino acids to the expressed target These ^ ^ „ 

rlrred to as a reporter group. Such reporter ^ _ P ^ ^ puriflcatton of 

he target recombinant protein by acung as a ligan duced at ^ junction of the 

* impression vectors, a proteolytic cleavage ^ s ^ rf ^ ^ 

porter g'roup and the target - » T 

Jombinant protein from the ^° rt "^ ecog ^ on sequences, include Factor Xa 
nrotein Such enzymes, and their cognate ^ pGEX (Amrad 

Clin and enteroleinase. ^"^^ Biolabs. Beverly, MA) and pKITS 
Corp., Melbourne, Austraha) pMAL Bj^ £ binding 

(Pharmacia, Piscataway. NJ) yvh ch tu » recombin ant protein, 
nrotein or protein A, respectively, o the ^ (Amann eLaL, (1988) Genfi. 

^ non-fusion expression TechnQlflg y: MslfaQdsjP 

^ 301 - 315) and P ET lid ^er^^ ^9^^^f^= 
02 . n « Academic Press, San Diego, uu lac 



^ amalfiW , as. Academic Pres. San MP. ^ fc ^ ttp-Uc 

^Hxpression reHes on host ^erted into pET lid rel.es on 

Lion promoter In pTrc. expresstonof larger g coexpressed viral KNA 

20 Option front die T7 ° ^^ ie d h, host si ra ins BU1CDE3) or 

polymerase (T7 gnl). ^^^^J^Z .T7 gnl onderrhetranscr.pr.ona, 
HMS174CDE3) from a resident Xpropbg 

control of the laeUV 5 promoter. w or jj^Vn expression m E. 

One strategy >o maximize ^°*"^£ paire(1 opacity to proteolyrtcally 
„ U to express me protein in a « *f 

lave L recombinant P^ G ~^ 'SnS^lW Anomer 
g^,^. as. Academic P^ . SanDiego ^ ^ u 

„ aher the n„c,=,c * "* min0 "^oZ 

ilBer «d inm an expression vecttT E. a* p«— (Wada cud.. OW) 

30 herhosepm^"^^^^ 

-2 rj^ssrrs^---— * 
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u ■ dee e e Itakura £i_aL. U.S. Patent No. 
— * Tu^s" r4.45 8 ;066; and Italtura. U.S. PaKn. Nos. 

a. sq8 049- Caruthers eLaL, U.S. Fatem i™. 
S - 4,,3.0 7l . ^ g peptides that have an 

This invention ^ . h o S , ce« transfccted with a nudete acid 

vector directing exprwwn of a uuc eot.de a q cndkkm. to allow expression 

of to vn or D^vn can be cuUm* iso,ateo from a mixture of cells 

of the peptide to occur. The pepode , m , be seem ^ or 

and medium coining, a. ^ £nU - * •* 

Alternatively, the pept.de may be retamed cy p ^ ^ byproducts . 

end me protein isolated, ^lotlnnxmclotolmaoe . „ ^ of 

Suitabte media for cell culrure are ^' '^L, 'host ceUs. or bod, using 
E^Vn or DCLiVII can be ^^^TEwtat ^-exchange chromatography. 



S*« *— •» to rSrr^-i. - immnnoaffmity 

r , , . „ , je , win , ofrn j^morpgl 

pnrificadon with antibodies sparine tor a pepridewuig- 



E^vn or D^VH. A peptide having J£ a peptide 

one bioiogicnl M - Jabillry ,o induce a response m 
having an activity of UgULVE or D=^™ J ^ proUferatlOTlor cvtokme 

UO^VD or DUXVII spectftc T cells such a. embodiment , , peptide having an 

secretion) or to induce T cell non-respo 0 by , for example. T cell 

activity of D^vn or Ba^Vn ^ a ^ , 

, proliferation or cytokine secretion. In another ^emb ^ ^ unI e Sp onsive to 

P or r^vn acuvhy induce T cell lowing exposure ro roe 

a subsequent challenge with a DcUlVD or BOX P P V„ or j^yn , cli v|q, has 
peptide, in yet another embodiment, a t**^^, j^vn or DaiVH protein, 
reduced IgE binding activity oomparedto P"™ • ,„ a cid seouence 

„ A pepude having an activity of EtUL-VU orteJ-V y ^ ^ ^ ^ 

from te D^VB or ^™^0 ^ £^1) but snch differences result 
(C^VTl) or Figure 6A and 6B (SEQ ID N0^7> a mU ,e n^VD 

"Modified protein which functions ,n - » — D-** 1 

or DgrJLVH protein or which I.*. — « or J^VII protein to 

35 or EslLVII protein. Various modifications of the DfiLP- 
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produce these and other functionally equivalent peptides are described in detail herein. 
The te^n peptide, as used herein, refers to full length proteins and polypepUdes or peptide 
fragments ther^ ^ ^ ^ ^ ^ ^ se f ^ ^ 

VII or perfVH protein shown in Figure 3A and 3B (SEQ ID^Q: 2) (D^VII) or 
Figure 6A and 6B (SEQ ID NO: 7) CQseXVII), such as a sub^tion add-on or 
deLon of an amino acid residue which is not directly invoked m the funcuon of the 
p^ Peptides of the invention can be at least about 10 amino acid ™*™^> 
preferably about 10-20 amino acid residues in length, and more preferably about 10-16 

residues in length. Peptides having an activity of D^VH 
which are at least about 30 amino acid residues in length, at least about 40 ™- 
residues in length, at least about 60 amino acid residues in length, at ^ about 80 ammo 
acid residues in length, and at least about 100 amino acid rescues m length are also 
included within the scope of this invention. 

Another embodiment of the invention provides a substantially pure preparation of a 
peptide having an activity of DsnP-Vn or BsnLVII. Such a preparation is subsmnually 
fi ef proteins and peptttcs^th^mch^^ ■ ^ ^ 

peptides), either in a cell or when secreted by a cell. 

The term isolated as used herein refers to a nucleic acid or peptide that is 
substantially free of cellular material or culture medium when produced by recombinant 
DN^technlques, or chemical precursors or other chemicals when chemically synthesized. 
Such proteins or peptides are also characterized as being free of all other dust mite 
protems. Accordingly, an isolated peptide having an activity of J^Vll out - 
produced recombinants or synthetically and is substantially free of cellular material and 
culture medium or substantially free of chemical precursors or other chemicals and is 
substantially free of all other dust mite proteins. An isolated nucleic acid is also free > of 
sequences which naturally flank the nucleic acid (i.e., sequences located at the 5 and 3 
ends of the nucleic acid) in the organism from which the nucleic acid is derived. 

Peptides having an activity of DfiUl-Vn or DexI-VII can be obtained, for example. 
■ by screening peptides recombinant* produced from the corresponding fragment of the 
nucleic acid of DfilLP_VII or DfilXVn encoding such peptides. In addition, fragments can 
be chemically synthesized using techniques known in the art such as conventional 
Merrifield solid phase f-Moc or t-Boc chemistry. For example, the Da^VII or DerXYII 
protein may be arbitrarily divided into fragments of desired length with no overiapc >f the 
5 fragments, or preferably divided into overlapping fragments of a desired length. The 

fragments can be produced (recombinant* or by chemical synthesis) and tested to identify 
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those peptides having a D^VIl or DeiLLVII activity (i.e., the ability to induce a T cell 
response such as stimulation (proliferation, cytokine secretion), nonresponsiveness, and/or 
has reduced IgE binding activity). 

In one embodiment, peptides having an activity of Do^VII or DaJLVII can be 
identified by the 'abUity of the peptide to stimulate T cells or to induce T cell non- 
responsiveness. Peptides which stimulate T cells, as determined by. for example. T cell 
proliferation or cytokine secretion are defined herein as comprising at least one T cell 
epitope T cell epitopes are believed to be involved in initiation and perpetuauon of the 
ilune response to the protein allergen which is responsible for the clinical symptoms of 
allergy These T cell epitopes are thought to trigger early events at the level of the T 
helper cell by binding to an appropriate HLA molecule on the surface of an antigen 
presenting cell, thereby stimulating the T cell subpopulation with the relevant T cell 
receptor for the epitope. These events lead to T cell proliferation, lymphokme secretion, 
local inflammatory reactions, recruitment of additional immune cells to the sue of 
antigen/T cell interaction, and activation of the B cell cascade, leadmg to the product™ of 
Mt ftodies One i s otype gfjhese anti bodies, IgE. is fundamentally important to t he 



20 



25 



30 



35 



development of ^c symptoms and its production is influenced ^^^ aSCad !^ 
events at the level of the T helper cell, by the nature of the lymphokmes secreted. A T cell 
epitope is the basic element, or smallest unit of recognition by a T cell receptor, where the 
epitope comprises amino acids essential to receptor recognition. Amino acid sequences 
which mimic those of the T cell epitopes and which modify the allergic response to protem 
allergens are within the scope of this invention. 

Screening peptides for those which retain a Ito-Vn or DfinLVH actmty as 
described herein can be accomplished using one or more of several different assays. For 
example in vitro, TWpVII or DerXVII T cell stimulatory activity is assayed by 
conuclmg a peptid— or suspected of having a D^VH or D^VH activity with 
an antigen presenting cell which presents appropriate MHC molecules in a T cell culture. 
Presentation of a peptide having a D^VII or DsULVII activity in association with 
appropriate MHC molecules to T cells in conjunction with the necessary costumilation has 
the effect of transmitting a signal to the T cell that induces the production of increased 
levels of cytokines, particularly of interleukin-2 and interleukin-4. The culture supernatant 
can be obtained and assayed for interleukin-2 or other known cytokines. For example, any 
one of several conventional assays for interleukin-2 can be employed, such as the assay 
described in Ems N Qt1 frcad 5MT1SA. Sfi: 1333 (1989) the pertinent portions of which 
are incorporated herein by reference. A kit for an assay for the production of interferon is 
also available from Genzyme Corporation (Cambridge, MA). 
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t rcll nroliferation entails measuring tritiated 
Alternatively, a *~mm£T£ ° te ^ M vltrc bv 

thymidine ir^rporaucn. The jj^dta incorporated inro the replicant DNA of 
SI" S2 re! ^ - synthesis a.. In pW * rate o f ce„ .vls.cn 

„cuvi W <U. - P** " £S °"! 12^1 protein sequence, such as the 

! contain T cell epitopes. ^ fme mapping 

Xn order to — p^seT ce Up^ ^ ^ ^ 

techniques, a peptxde having Da** Wol techniques is 

15 com prising at least one T cell epitope as detennm ejr ^ 

termi nus of the peptide and tested ^uced n^ZZ « 

peptide. Following this technique W**^^ factors P inclu ding the strength of the 
synthetical., ^ the frequency of the T cell 

20 T cell response to the peptide (e.g., sum mite ^gens, and 

response to the peptide in a mite all ergens. The physical 

the potential cross-reacuvity of the pent *«*o» ^ 
and chemical properties of these selected peptide frg. «i * tions or 

to determine whether the W^"^^ - ^,,. ability of the selected 

peptides or selected modified peptia d as described he rein. 

proliferation, lymphokine secreuon) is then detennme 

In another embodiment, a peptide having a D^VH orDtti J 
screened for the ability to induce T ZZZ^iZ assays, 

to inhibit or completely block the act, vrty o J determined using 

portion thereof and induce a state * "-^TLr. presenting cells that present 
subsequent attempts at stimulation of the T cells w^ an g P 

. V \m «r ncr f VII or peptide having a DeLJi-Vll or l»ei_i_ j 
native DerjLVn or DstX™ pp Jf ^ T ^ are 

35 ^zTJzzx:r^^^^ n , 



2158047 

WO 94/20614 - A 



-15- 



PCT/AU94/00117 



10 



assay in accordance with the present 1™""^ or ^ v,, activity are 

identified by IgE allergen , or bM such IgE to a 

preferably do not btnd IgE more prefOT ed at leas. 1000-fold 
substantially lesser iust miK aHergen binds snob IgE. Reduced 

,ess> tban *e ™ ^y ^ u ,ess dun dm. of purified native 

IgE binding acuvtty refers to IgE binding y ^ ^.^ fc _ 

tt^VU or DsrXVU Ptotetn. If J^^JS^aa. have reduced IgE 
be used as a diagnostic reagent, tt ,s no. m<«ssary ffl PP y 

binding activity compared . dte nauve ^f^l^Z yme-Led unmunosorben. 

activity of peptides can be deurrmined by for example, an e^ym 

assay (EUSA) using, for example, se ra °*»" ^,^ • f ( vn ' allersen . Briefly. 

ma/has been ^■"^T^igi^^^^ I. coated on io^5i?^= 
m e peptide suspected of having a OwlVD "^"^ of te 

microtiter plafe. After washing and blocktng me wdfc, , ^ 

p„sma of an allergic subjec. who has been exposed » ' y depteted of 

^VU or DcrXVn activity is incubated » the weft. The P *- - . ^ 
7gG before incubation. A labeled — * .„,„„„, of IgE bound by 

™c amount of IgE binding ia- « - ^ fc ^ blnding ^ of 
a purifted. native to^orDjLiVn pro a ^Ode suspecmd of 

a peptide . >- ~ ""run on a polyacrylamide ge, using SDS-PAGE. 
5 having a Usui™ or DeU-Vll activity „ lhseaU enUy incubated with sera from 

J0 is a competition EUSA assay. Briefly, an IgE anybody _ pool g 

plasm a from dnst mite allergic ^at l~ I- * ^ 

reactive with native Dei^VH or DalVfl. m p ^ of 

assays » — W^^.^X^^ ^ « ^ 
M ^eS^ti^-ofLviuga^VI.or^VIIactiv.ty.s 

determined and quantified. 
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If a peptide having an activity of Dem-VII or DoiLVII binds IgE. and is to be 
used as a therapeutic agent, it is preferable that such binding does not result in the release 
of mediators (e.g., histamines) from mast cells or basophils. To determine whether a 
peptide which binds IgE results in the release of mediators, a histamine* release assay can 
be performed using standard reagents and protocols obtained, for example, from Amac. 
Inc (Westbrook,ME). Briefly, a buffered solution of a peptide suspected of having a Dec 
pVII or nenLVn activity is combined with an equal volume of whole heparinized blood 
from an allergic subject. After mixing and incubation, the cells are pelleted and the 
supernatants are processed and analyzed using a radioimmunoassay to determine the 
amount of histamine released. 

Peptides having an activity of Dcr_p_VII or DfirJLVII which are to be used as 
therapeutic agents are preferably tested in mammalian models of dust mite atopy, such as 
the mouse model disclosed in Tamura sLaL. (1986) Mirrohiol , Immunol ., 2Q: 883 - 896. 
or in U S Patent 4.939,239, or in the primate model disclosed in Chiba eLaL, (1990) InL 
Ar»-h Allergy Tnrn,mo1. . 23.: 83 - 88. Initial screening for IgE binding to a peptide having 
an activity of Der_p_VII or DsrXVU may be performed by scratch tests or intradermal skin 
^ts^Trteberateiy-animalS-oxiiu.Man volunteers, or in in vitro sy s tems such as RA ST^ 



RAST inhibition, ELJSA assay. RIA (radioimmunoassay), or a histamine release assay, as 



20 



described above. 

It is possible to modify the structure of a peptide having an activity of Dfir_ft_vn or 
DfixXVTI for such purposes as increasing solubility, enhancing therapeutic or prophylactic 
efficacy, or stability (e.g., shelf life ex vivo and resistance to proteolytic degradation in 
vivo). Such modified peptides are considered functional equivalents of peptides having an 
activity of Eter_p_Vn or DsrXVn as defined herein. A modified peptide can be produced 
25 in which the amino acid sequence has been altered, such as by amino acid substitution, 
deletion, or addition, to modify immunogenicity and/or reduce allergenicity. or to which a 
component has been added for the same purpose. 

For example, a peptide having an activity of DjaLpVII or DfitiLVn can be 
modified so that it maintains the ability to induce T cell non-responsiveness and bind MHC 
30 proteins without the ability to induce a strong proliferative response or possibly, any 

proliferative response when administered in immunogenic form. In this instance, critical 
binding residues for T cell receptor function can be determined using known techniques 
(e.g., substitution of each residue and determination of the presence or absence of T cell • 
reactivity). Those residues shown to be essential to interact with the T cell receptor can be. 
35 modified by replacing the essential amino acid with another, preferably similar amino acid 
residue (a conservative substitution) whose presence is shown to enhance, diminish but not 
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cell reactivity, but does not eluninate ^ or j^VH can be 

modified by replacing an am.n ^ ^ (conservatlve 
protein complex with another prefer* y ^ ^ or n0 aff *t 

substitution) whose presence . shown to ; ^ for interactl0 n w«h 

T cell activity. In addition, ammo ^ MQ protein complex can be modified 

^d, or a meW amino ado. having an actlvUv of D^VD or 

An o th e r e»mplc ot mtthfi canon of . P P ^ ^ 

BsrXVn is substitution o« ^"^^to^adon via disulfide Imkagert. 
1M cine or glutamic acid residues <° — * ^ proteln * *. invention can be 
addition, amino acid side chants of .J^ of ^ ^dde. 
chemically modified. Another "f 1 *^^, . ^ide having an aclivity of DU 
to order . enhance shtbitoy and/or reacrmty or ^ re po^hisms in Ure ammo 
VUorl^vncanhemcdifiedmm ^o^o^ ^ „ y name, afielic variarion. 
acid sequence of me prorein '„ ^h*, acid analogs can be 

Addirionally. D-amino acids. ^ ein wifllin te scope of mis invenrron 
MM or added ro produce a -^JT^,, or caJE-VH can be modified usmg 
25 Furmennore, a peplide having ot A . Se hon and co-worhers « 

polyethylene glycol (PEG) accordus « Htoe m pE£ . caJ1 te added 

L « »««*- " Pr °H "tSTX modifications of a pepride having an 

during chemical synthesis of the proretn. ^ M flltnt l s at Prola n 

acrivit of C^lorDsrXVn mclude NJ 155 . W 0M 6»: 

M MtoihugatDZUlOB. J- B. Silver ^" H °'°^ a l ro ; rlaK carrier (MisheU and Shiigt. 

eds. Selec^u^UhXeB^ (1971) ^^i^ 

U.S. Patent 4.939,239; or mild fotmata tre 
an4A!0 UmmmiDL.4i:199-215). 
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inhilitv of a peptide having an 

byimmobibzedme _ In addiuon, to faciUtate ^ 

W***^^ Clea T TS^my sensitize a 

irrelevant sequence spec ^ In ordeMO jmcces ^ 

aCidSarf tS»rX ofrhepep^. . ofTc eU^opes«*inDCU..v n or 

chaI g«d amino acid 5^ c^malon .hereof. T» „ hich wou ld 
proKin or WJ^S^-W* — ^SSSTZ addiUon. H 
genera.. P°?«"£££» „ resutt in an increase » *= «* 7 ^ ^ of 

mammal such as a mouse, a loams 
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, / twoVTI or DerXVn protein or an antigenic fragment which is 
form of the pept.de (e.g.. J, ues for conferr i„ g immunogenicity on a 

capable of eliciting an anubody ^ techniques well ^wn in the 

. protein or peptide include can I adm inistered in the 

art. A peptide having an ac«v«yo *g£££L be monitored by detection of 
5 tSZLSZZ Standard EUSA or other immunoassay can be used 

Polling n— uon J— ^^LlOT antibodies isolated from the 
and, if desired, polyclonal ^^^^^^ cells (lymphocytes) can be 
N serum. To produce monoclonal ^ somatic cell ^ procedures 

' harvested r l" - s - A- *«— ceiis - such tecimiques 

with immortahzmg cells such as rnvel Uy developed by 

are well known in the art, ^J™***'^™ we „ ^ oth er techniques such as 

Kohler and Milstein. (1975) UBS. 256-495 - 497) a we 

15 the human B cell hybridoma technique ^^^SbS eLflL. 
anJ n^^a^hyhri .i.u.Li t e chnique to pro d uce human monoc.ona, an v 

^^^^^^^^^^ 

M "^^^Li herein is inienoed ,o ineiuee fregmenis O-ereof «Wch are 
also JeSeX^iU. - pep- 

— .Z^ZZ .^e^ie. 
Mon oe,o„a> T eeU populate <^ T ^S^Sl - ^vldual senshive to Esr_p 
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U*»- ~ >" 4 " y * JSc -mg . activity of 

^ . ^ncb - = - — £ ^ 

n "*- VH OT , ^om to « bybridomas, « responding . a p^d« M - 
T cell tumor line. From ^e resultmg y p^ures from propagaung 

activity of DCLJLVn or EexiVII are decttd an m ,,.. T nllw , (Abul 

monoclonal T cell populations are "JSm "(1991) page 139. 

K. Abbas «L ed.). W.B. ~ ~££L having an activity of IfcU,™ 

Soluble T eeU receptors specfically reacttve w m P P ^ T ^ 

or E^VU can be obtained by — "JSK «-« S ' G * b " 

receptor as described in ImmuatoX- ^ff"** 36S . 26 o. 

^ ed.. Sinauer ^T^^l^^Z - — » "«**™ « 

T cell clones specifically reactive wiu. y f encoding the relevant T 

EslX'VH can be used to - — , ^ = _ ^ 

ccllreccptor ^^^^^^^^royn^^ 
— t^^B^ rrnfficULVB bg sub pulMl o U , fur-example^by- 

antigen-dependen, activation of the ^J^^^^Antibodles spe 
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antigen^ependen, activation of the relevant, . X-H-«- specincall, 

aominismttion to an iudividual senstove » EB^vn or^U- ^ 

VU and which bave T cell stimulaung acmty ^PP P ^ ^ 

sub populatious » become "-^"^^tldlon, such administration may 
stimulate an Immune response upon tmch „ te 

reodify me lymphoMne ^ 0 ^^tsu fm a decrease and/or an 
occurring protein allergen or portron thereof (e*^r ^ or 

iocre^e in M. Furthermore. T K „ subpopulauons which 

r^VH which have T cell stimulaung acnytty W-» 

normally participate "-.«^— ^mucosa, sain, and lung) 
from the site® of normal exposure to the ahe^er or fragment derived 

mwares me sUe(s) of ^^^"anrelio^ or reduce the 
therefrom. Tms redtsmbunon of T « H m ^ „ ^ ste 
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~ ^-peptide having an activity offiBULVD or DttTSOI when admimstcred to a 
subject sensitive to dust mite allergens is capable of modifying the B cell response. T cell 

or both the B cell and the T cell response of the subject to the allergen^ As used 
herein modification of the allergic response of a subject to a dust mite allergen can be 
defmedTs non-responsiveness or diminution in symptoms to the allergen, as determined ^by 
"lineal procedures (See e.g.. Varney :UL, (1990) B ri t is h 
265 - 269). including diminution in dust mite induced asthmauc symptoms. As referred to 
herein, a diminution in symptoms includes any reduction in the allergic response of a 
subjeci to the allergen following a treatment regimen with a peptide of the invention. This 
diminution in symptoms may be determined subjectively (e.g., the patient feels more 
comfortable upon exposure to the allergen), or clinically, such as with a standard sfcn test. 

Peptides or antibodies of the present invention can also be used for detecting and 
diagnosing sensitivity to DsulVB or DfiULVH. For example, this can be done invury by 
combining blood or blood products obtained from a subject to be assessed for sensitivity 
with peptide having an activity of Da^VH or DeiXVH, under conditions appropriate for 

1^£L panes* is the blood ( r g , antibodies, T cells B ce l l s) with the pe P tide(s) 

and determining 'the extent to which such binding occurs. outer aiagnos^methods-lor^ 
allergic diseases which the peptides or antibodies of the present invention can be used 
include radio-allergosorbent test (RAST). paper radioimmunosorbent test (PRIST), enzyme 
linked immunosorbent assay (ELISA), radioimmunoassays (RIA). immuno-radiometnc 
assays (IRMA), luminescence immunoassays (LIA). histamine release assays and IgE 

^^Thrpresent invention further provides methods of detecting and treating sensitivity 
in a subject to De^VB or DeiXVfl. The presence in subjects of IgE specific for DfiU* 
VII or DfiULVB and the ability of T cells of the subjects to respond to T cell epitopes of 
Der p Vn or Per f VII can be determined by administering to the subject an Immediate 
Type Hypersensitivity test and/or a Delayed Type Hypersensitivity test (See e.g.. 
ZJL, (1985) Roitt. I.M.. Brostoff. J.. Male. D.K. (eds). C.V. Mosby Co. Gower 
ScTpSlishing. London. NY. pp. 19.2-19.18; pp.22. 1-22. 10) utilizing a peptide 
having an activity of Dcr^VB or DenX-VB. or a modified form of a peptide having an 
activity of D-£x_p_VU or DsULVB, each of which binds IgE specific for the allergen. The 
same subjects are administered a Delayed Type Hypersensitivity test prior to. 
simultaneously with, or subsequent to administration of the Immediate Type 
Hypersensitivity test. Of course, if the Immediate Type Hypersensitivity test is 
administered prior to the Delayed Type Hypersensitivity test, the Delayed Type _ 
Hypersensitivity test would be given to those subjects exhibiting a specific Immed,ate Type 
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Hypersensitivity reaction. The Delayed Type Hypersensitivity test utilizes a peptide 

having an activity of DfiL^VII or BerJLVII which has human T cell stimulating activity 
and which does not bind IgE specific for the allergen in a substantial percentage of the 
population of subjects sensitive to the allergen (e.g., at leas^about 75%). Those subjects 

5 found to have both a specific Immediate type Hypersensitivity reaction and a specific 
Delayed Type Hypersensitivity reaction are administe^an amount of a composition 
suitable for pharmaceutical administration. The condition comprises the peptide having 
an activity of Dex^VH or Dexi-VII as used in the Delayed Type Hypersensitivity test and 
a pharmaceutical^ acceptable carrier or diluent. , j f 

10 A peptide having an activity of DfiL^VU or DfirXVII can be used in methods of 

diagnosing, treating, or preventing allergic reactions to a dust mite allergen or a cross- 
reactive protein allergen. Thus, the present invention provides compositions suitable for in 
vitro use and pharmaceutical administration comprising an amount of at least one peptide 
having an activity of DeulVII or DsiXVH. Pharmaceutical compositions typically will 

15 be formulated with a pharmaceutical^ acceptable carrier. 

Where a composition according to the invention is intended for administration to a 

subject to be desensitized, such adminis tr ation ca n-be^ed^ut^n^ 
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SUDieCl TO DC ucaciuiuw-, — 

at dosages and for periods of time effective to reduce sensitivity (i.e., reduce the allergic 
response) of the subject to a dust mite allergen. The term subject is intended to include 
living organisms in which an immune response can be elicited, e.g., mammals. Examples 
of subjects include humans, dogs. cats. mice, rats, and transgenic species thereof. An 
amount of at least one peptide having an activity of DfiULVII or Dsr_LVII necessary to 
achieve a therapeutic effect may vary according to factors such as the degree of sensitivity 
of the subject to dust mite, the age, sex, and weight of the subject, and the ability of a 
peptide having an activity of DeUJ-VII or DfirXVH to elicit an antigenic response in the 
subject Dosage regima may be adjusted to provide the optimum therapeutic response. 
For example, several divided doses may be administered daily or the dose may be 
proportionally reduced as indicated by the exigencies of the therapeutic situation. 

The active compound (i.e. , a peptide having an activity of DfiLH-VH or DerJLVII) 
may be administered in a convenient manner such as by injection (subcutaneous, 
intravenous, etc.). oral administration, inhalation, transdermal application, or rectal 
administration. Depending on the route of administration, the active compound may be 
coated in a material to protect the compound from the action of enzymes, acids and other 
natural conditions which may inactivate the compound. 
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To adt»in,s,«r a pep- -aving an acUvHy - £^ «^£ET 
p arc nter*l ."^r. pep«e -lug an 

te peptide with. £££ * * tL— - - <-*- " - """^ 

activity of DeULVD or D£lX.vu m y _ uMbhots or In an appropriate 

c^er. diluen. or •^•^JS^*,. Mode saline a„d aqueous 

diisopropylfluorophosphate (DEP) and trasytoi. up n0 *nl 
rr-P emulsions as well as conventional liposomes (Strejan eUL. (19M) L 

OTUlS " > " 7 ™ For puI poses of inducing T cell nonresponsiveness, the 

— - - — — fo - - °°° - ** s " ot 

PP^^I^^is^edparen^o^^ 



- solutio JL, or dispersion, and — * — ^ 

^Hnnnf sterile injectable solutions or dispersion. In all cases, uie cu F 
preparauon ^ ^ ^ ^ easy syri ngability exists. It must be stable 

be sterile and must be imm io „ re c er ved aeainst the 

^er ft. editions of utanufacn.ro and «j. andnr«* P- »£• _ ^ , 

stable nuxwres 8 ^ by ^ .naintenance of the required 

example, by the use of a coating surfactants. Prevention of the 

parfce size in ft. «M* ^S. JSL*. and anrttutga. .gen*. 
^Cnal™— pnen^l. aseor.ie acid, fti-oerosal. n» dte lite. >n 
Z^'. U win be prefers to include isotonic agents, for example, sugars. 
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wnride in the composition. Prolonged 
0 Walcohols such as mannitol. sorbitol, sodm* , chlonde m . ^ ^ 

• " t-na active compound (i.e., 

. peptide having an -*W ° f " 

m. gg pep** having ma ?: V for 

a„uent or an assimilable .«* ^^compresscd **» ■ °< 
enclosed in a hard or soft shell gelann ' administration. Ore acove 

dtecfty inro the Individual's diet. For ^ fonn o{ ingesrible tablets. 

20 ooC- - - -—i'Sn^ Tsvrnrs. — • - - ~ * 
b^tr^rnri^^thata^d^ 

25 wll l be oburined. ble eerier- inclndes any and all solvents, 

As used herein "pharrnaceutically „aj agents, isotonic and absorption 

dispersion media, coatings. and .gents for pharmaceutically 

Jaying agents, and the ^^^^insofar as any conventiona, medta or 
active substances is well known in the «lm P in ^ 

3° - — ^rr t^sx — - - be lncorpo 

compositions is contemplated. au PF 

into the compositions. frtrmU late parenteral compositions in dosage unit 
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prod u« *f d i0 „ for fl« dosag* v«ut fonns of £ ^ 

- « * M,lq0 " h ^" t^ons »-* ta ft. of 

haV "' g " f CT^ -S —«* or a. tost one p**»£ * ^ 
j gS L , flm c allergen, I**-^ 1 or ^^ ^Lj^ at lest two regions can be 
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* ~™ tv^p same all e rgen , i/wi ^- wwtng at least two rcg^*" , 

. JL having an activity of Dtt*.™ « Deri Secularly 
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A peptide having an activity of DcLH-VD or DsrXVU <U„ Dcx*.VII or DerXVII 

hv the allergens and other components within these preparations. A peptide having an 

* of S^VII or per f VII according to the invention has the advantage of being 
Z S^Z Steins, and thus are safer and more suitable for therapeutic 
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""• I. U now also possibfc B dcstgn an ^5 ^^P^LMu^iu ^^ 
*. abilL ofTdus. mi,. allergen to indue an allergic reaction in senate* subjects Such 

Z allergic responses to dust mite allergens. A non-restrictive example of this is the use of 
the allergic r sp perp VII or BeiXVII. or modifications thereof. 

^T^ol^Z of DsUJlVH or D^VH to suppress the allergic 
based on tte ^cDNApr ^ ^ ^ stmctures of 

Zr^"-* --Pes which affect B and T cell function in ,„ ^ 
studies Willi blood componenls from subjects sensitive to dust mite. 

rTinvenuon la furuier fflusuaed by the following examplea which should no. be 
eonstmeTas further limiting the subject Invention. The contents of all references and 
££2 cited throughout this application are hereby incorporated by 



reference. 



35 



WO 94/20614 



2158047 

-27- 



PCT/AU94/00117 



Fvample 1 - Tcnlatirm nf r.lrm* HDfi from a >Pt11 cDNA library 

A Xgtll cDNA library was prepared from live adult Dermatophagoides pieronyssinus 
purchased from the Commonwealth Serum Laboratories, Parkville, Australia (Thomas, W., el 
^ ] nt Arch A11er f v Appl Immunol (1988) £5:127-9). The library was prepared according to 

5 rh„ 3 fl pi n Pxp M6dl (1988) 1£Z:1 75-182) based upon the method of Young and Davis 
/Pmc Natl Acad Sri. USA (1983) £Q: 11 94-1 198) and Gubler and Hoffman (Gsns (1983) 
21:263-299). Polyadenylated mRNA was isolated from a D. pieronyssinus culture and cDNA 
synthesized by the RNaseH method (Gubler and Hoffman, supra) using a kit (Amersham 
International, Bucks). After the addition of EcoRl linkers the cDNA was ligated into Xgtll 

10 and plated in E. coli Yl 090 (r-) (Promega Biotec, Madison, Wisconsin) to produce a library 
of 5x1 0 5 recombinants. 

Allergic serum was used to probe the Xgtl 1 library. IgE plaque immunoassays were 
conducted by a standard procedure (Chua, K.Y., el aL Tnt Arch Allergy Appl Immunol 
(1990) 21:1 18-23) using 20 000 pfu on 14.5 cm petri dishes. Briefly, an overnight culture of 

is coli Yl 090 (Huynh, T.V. el aL Constructing and Screeninp cPNA Libraries in gtlQ and 
P tl 1 in- A Pn.r.t,y a 1 Approach . Oxford IRL Press, 1986, PP 48-78) was diluted 1/50 in L 
broth and-faCTibiited-at-37^o^n^ m wc i fc pelleted and rcsuspended- 

in 400 id for every 50 ml of broth. For 14.5-cm Petri dishes, 300 nl of Y1090 were incubated 
with 1 0 4 pfu phage for 30 minutes at room temperature and then plated on LB agar in 9 ml of 

20 0.7% agar overlay and incubated for 3 hours at 42°C (when plaques usually become visible). 
At this time a nitrocellulose filter, which had been saturated with 10 mM isopropyl B-D- 
thiogalactoside and dried, was placed on top of the lawn. The incubation continued overnight 
at 37°C. The filter was then removed and washed in 0.01 M Tris-hydrochloride, 0.1 5 M 
NaCl, 0.05% Tween 20 v/v, pH 8, (TNT) buffer with gentle rocking for 20 minutes. The 

25 filter was then incubated with sera from mite allergic children for 2 hours at room 

temperature with rocking and then washed three times for 30 minute periods With TNT. The 
sera used was first diluted 50:50 with an E. coli extract (Huynh el aL, supra), incubated 
overnight then clarified by centrifugation (3,000 g 10 minutes). Non-fat milk and sodium 
azide were added to 5 and 0.02%, respectively. To develop the IgE reactivity the filter was 

30 rocked in a solution of 1 25i_i a belled anti-IgE for 2 hours at room temperature followed by 
three 30-minute washes with TNT. The anti-IgE was a mouse monoclonal 2.1 .5 (available 
from Silenus Laboratories Pty. Ltd., Hawthorn, Victoria) and was used at 30 ng/ml coupled 
with 105 dpm/ng 125i j n TNT (Stewart, G.A., el aL Tnt. Arch. Allergy Appl. Immunol. 
(1988) £6:9-18). It was labelled by the chloramine T method. ThefilterWas 

35 autoradiographed with intensifying screens, usually for 48 hours at -70°C. 
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A xgtll derived clone HD6 from the D. pteronyssinus cDNA library was plaque 
purified (see Maniati el aL Molecular Cloning: A Laboratory Manual, (1982) Cold Spring 
Harbor) because it showed high IgE binding activity to amite allergic serum (obtained from a 
child attending the allergy clinic at the Taiwan University Hospital. Taipei, R.O.C.) by the 
plaque radioimmune assay described above. To determine the number of sera with IgE 
binding for this clone, the 5igtll-HD6 was plated atl.bOO pfu on a 90 cm petri dish and a 
nitrocellulose lift prepared for an immunoassay as outlined in Young and Davis (1983) supra, 
with modifications as detailed in Chua ei aL Tnt Airh , Allergy Appl . Immunol . O 990) 
21-1 18-123. The filter was cut into segments and IgE immunoassays performed with 20 
individual sera obtained from the Royal Children's Hospital Melbourne (Dr. D. Hill) (Fig. 1). 
Strong reactivity was found with 6 sera and in another series with 8/1 8. A hyper IgE serum 
tested at 1 000 IU/ml did not show binding, nor did a serum from a child allergic to only rye 
grass (see bottom two segments in right-hand column of Fig. 1). 

To estimate the size of the IgE binding molecule encoded by the phage, DNA from 
purified clones was isolated by a polyethyleneglycol precipitation procedure (Chua, K.Y. el 
aL I F.*p. Med. (1988) 1£Z:175-182) and the 812 bp DNA insert found in the Xgtll-HD6 was 
released by EcoRl digestion (T ^obt^sakarJapan^d-sUbcl oiiedJuuUlie^c site in the 
glutathionc-S-transferase fusion vector pGEX-1 (Smith, D.B.claL, Gene (1988) £Z:3 1-40) 
and used to transform Ex Cfili TG-1 . The protein expressed by this construct was isolated 
from crude bacterial lysates under non-denaturing conditions by affinity chromatography on 
immobilized a glutathione (as described in Smith el aLGene (1988) 62:31-40). The fusion 
protein was then examined by Western blotting. For Western Blot Analysis, proteins were 
transferred to nitrocellulose (Bio-Rad transblot) by the protocol of Burnette (Bumette, W.N., 
Anal Binchem (1981) 112:195-203) and immunoassays were performed as for the plaque 
radioimmune assays with allergic sera and ^Lami IgE or with rabbit antibodies and 125l- 
protein A as described in Greene, W.K., elaL Tnt Arch Allergy Appl Immunol (1990) 22:30- 
8. 

Expression in pGEX-1 resulted in a protein(s) which migrated as a doublet with a Mr 
of 53-55 K and reacted by Western blotting with rabbit anti-house dust mite serum (Fig. 2, 
lane 1 ). Two allergic sera reacted with this doublet (Fig. 2, lanes 3 and 5) but not to a hyper 
IgE serum at 1000 IU/ml (Fig. 2, lane 4) or normal rabbit serum (Fig. 2, lane 2). The IgE 
binding protein, allowing for the contribution of the 27 K glutathione transferase would 
therefore be about Mr 27. This, as will be described below, contains residues from the leader 
sequence and those from the 5' untranslated region. 
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Eaanml^2 - ^^^ff 1 ^^^ tato theM13 vector mpl 8 and mpl 9 (see 

The ,« bp ^° d 7 19 ™ 6 ^ toeing performed in both directions 
Messing Mrfhmh BgyfflOlaC C "tt,^ ™,„Y Dideoxynucleotide sequencing 

U, OBI. New Haven, USA) ^ md in , era al primer,. three prtmers 

FO,, °^ E ^ f ^ ^produced and se,ue„ci„g conduct. The 
based on the cDNA sequence of Csrj. VI w P TATOAT (bases ,19-1 36 ,n 

fences of the printers -£^££J££o— te F *' 3 ' SEQ ' D 

(bis 584-607 .SEQ.DNO:5). 
NO:4); end (3) TCAATTTTCG ATC readi „ e frame teBinnine 
The DNA insert was found to have 812 - * ^ e „ dln at 

a stop codon TA^B3-¥-H>M^B U i tl^le 6 g 70 and 71-73. This is tottowed-by 

bcgi „ a, *. adjacent initiation «>°£2fi£Z£L. „ (V„„ Hiejne, O. 
nucleotides encoding a typtcal, «>P > ^ 

jj^aUSiaL (1985) lM:9'-'0» predu** ^°^ 7 ^ nuc tddes 7.3-715. litis 
encnding.^m^end^^TA^don 

reading frame was confimted by usmg ™ ^ comct Mr ln „GEX 

^^POtocloneDNAencod^gananUgenrcp^uctof ^ 

^■-^^H-j*- ^.^^r^ef.ion^cbconbdneddte 

^^TT'SS.rSn?^ ^L,egioncon,inedapo„.den y ,.Uons iS na> 
leader peptide (pOEX-1). The un potential N-glycosylauon 

AATAAA a. 765-770 (underlined mr,g 3) «t • 3 LerH«d). No homology 
sl ,e. Asn AhtTb, is enended „ ^ 
was found to sequences in the Oenpept 71 .0. EMBLJ 
predicted molecular weigh, of me translated polypepud. was 23.865 
dallons without me leader sequence. 

As a first step .0 idenufyurg me EtLB Vfi nauve p ^ ^ 

obtained as described previous., - (•*> ^ 59 - M »- 
, y , tsOT aco„ = ^ 
The serum was then usea ior 



25 



30 



35 



PCT/AU94/00117 

WO 94/20614 



2158047 



-30- 



10 



15 



SDS-PAGE performed according to Laemmli (Laemmli. U.K., HOttC (1970) 222:680-5) 
2 1 8-18% gradient in 10-12 cm gel assemblies or 13% mini protean I apparatus (B,o- 
p a H Richmond VI USA). For dust mite extracts, samples were loaded at 0.1 mg 
^e™FoTbaLi cultures were centrifuged and the pellets suspended at 0 01 of the 
c^voltne 1 10 ,1 added to sample buffer for ^phoresis. Purified protemsw ere 
culture volum p_ compared to the serum absorbed with vector control (F,g. 4, 

f:T^st^n absorbed serum (Big. 4, lane 1 ) showed a loss of reactivity to 

from a hyperimmune serum using nitrocellulose filters lifted from plates HU- 
MS pla^s. Briefly, antibodies with specificities for the allergen expressed by 
cloneLere isolated from a hyperimmune rabbit anti-Z). pteronyssmus serum (Greene, WiC, 

TK^S^S^ffi^totion using a nitrocellulose filter blotted on a 
^ ^^^ 



with nitrocellulose saturated with isopropyl-I^^gala^^ 

He conditions used to screen the library. After overnight incubate, Ae filter was flipped 
Expose the other side to the lawn and incubated for 2 hours at 37»C. The filter was ti>en 
20 wredin*eTNTbuffer,(0^ 

8 0) One ml of rabbit antiserum which had been incubated overmght in 1 ml of a ly sate of X 
gtil ly^eTwL diluted to 20 mis with TNT and skim milk powder added to 5% Ahquots of 
5 ml we* then rocked in petri dishes containing the filters for 1 hour at room temperature. 
The filters were washed three times in TNT and incubated for 15 minutes at room _ 
25 temperature in 0.1 M glycine, 0.1 5 M NaCl P H2.6 to 

was then neutralized by adding 650 yl of 100 mM Tris and 1.5 m NaCl, 50 ml 1 A sodxum 
aside and 0.25 g skim milk. The solution was dialysed agamst PBS. 

Tbe affinity purified antibody was then absorbed with E. coli lysate used to develop 
Western blots as described, on the house dust mite extract and found to react with bands of 
30 ^2 27and24(Fig.5). T* w ^«<**^~^<^*>^ 
the affinity purified antibodies with a P GEX-HD6 lysate expressing the proton tjig. 5, lane 
3) or a control pGEX construct, P GEX-D15 (Fig. 5, lane 2). The serum absorbed withHD6 
(iane 3) lost reactivity to all bands. The affinity purification therefore shows that anUbodu* 

35 multiple binding to that described above with extracts prepared from CSL ^nutes was also 
found with another extract from Hollister-Stier Laboratories, Spokane, WA, USA. 
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The finding that antibodies to the HD6 lysate reacted specifically to at least 3 bands on 
Western blotting has implications for determining the number of allergens recognized by 
individual mite allergic patients. The multiple bands were found for the two independent 
extracts examined and the absorption studies with allergic serum showed that the 29 and 27 K 

5 bands had IgE reactivity and that this recombinant molecule appeared to absorb out all of the 
reactivity to each band. It is not, however, known from this investigation if all patients react 
with each band. Because the Western analysis was performed using reducing conditions and 
the bands had Mr greater than that calculated from the translated sequence, the different 
forms of the allergens may be interpreted as different glycosylation products. This can be 

10 confirmed with some caution taken to control for denaturation by the deglycosylation 

procedures. The pattern nevertheless indicates that the number of allergic specificities is less 
than that indicated by electrophoretic procedures, a significant observation for 
immunotherapeutic strategies using purified, recombinant or peptide allergens. Alternatively, 
the different Mr bands reacting with the anti-HD6 antibody may indicate the presence of 

15 related or cross reactive allergens. 

Example 4 - Isolati on nf a nnT^ T clnne encodirttrDei^V II ^^ 

A Xgtll cDNA library was prepared from live adult Dermatophagoides farinae 
purchased from the Commonwealth Serum Laboratories, Parkville Australia (Thomas, W., si 

20 aL, Tnt Arch Allerpv Appl Immunol (1988) 25:127-9). The library was prepared according to 
Trudinger £LaL, (1991) Hirm. Exp, AllcrgV, 21:33-37). 

PCR amplification and DNA sequencing were used to isolate Per, f VII cDNA from 
the Xgtll library. An oligonucleotide primer (Dfl in Table 1) based on the predicted N- 
terminal sequence of Per p VII was made. This primer had the sequence 

25 GCGAATTCGATCCAATTCACTATGAT-3' (SEQ ID NO: 8). The first GCGAATTC 
encodes an EcoRI site (GAATTC) and the sequence GAT encodes the first six residues of 
Derp VD. For the other primer, the Xgtll GGTGGCGACG ACTCCTGGAGCCCG-3 1 
(SEQ ID NO: 9) forward primer (Df2 in Table 1) flanking the EcoRI cloning site was used 
(New England Biolabs, Beverly, U.S.A.). 

30 The PCR reactions were carried out in a final reaction volume of 50 pi containing 

20 mM Tris-HCl pH 8.2, 10 mM KC1, 6 mM (NH4) 2 S0 4 , 2mM MgCl 2 , 0.1% Triton 
X-100, 10 ngji nuclease-free BSA, 10 mM dNTPs, 20 pmol of each primer and 2.5 units 
of Pfu DNA polymerase. This was obtained as a kit from Stratagene (La Jolla, California, 
U.S.A.). Target DNA (Xgtll D. farinae cDNA ligations, 0.001 ng) was added and the 

35 contents of the tube were mixed and overlayed with paraffin oil. The tubes were initially 
denatured at 95°C for 5 min., then annealed at 55°C for 2 min. and extended at 72°C for 2 
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nun. Thereafter for 48 cycles. t^^m^L 

Richmond, U.S.A.). . with Ec0 RI and was Ugated into the M13 

The purified PGR product was d.gested £*» ^ ^ ^ £ coZl 

, » veaor mpl* (see Messing -g^^ wer e picKed and used to prepare phage 
ctrain TGI competent ecus. 4 ~ 



15 



.uothod using Sequent verston Up Coj ^ ^ 

supplier's protocol. The pnmers «**^^ Q »„, NO: ,0) (DC in Table 1). the 

(£ . n-mer «nnWffl«^^ described „ Example 4. ana 2 other 

primer Dfl (SEQ ID NO: »> ^f 0 ' P ^hown in Table 1. The primer Wt 
, „,lgonucleoude primers, Df4 ari DB. ho* sho ^ ^ ^ sequ 

oiwa^^S K c aatttttggc * (SEQ ID NO: 12) , 

„f na, VII and pruner ^ T< ^J nucteotldes 55 9-582. 

was based on sequences of ^f.^Ts l^^ region of DaJ VB. m 

To isolate a cDNA *f * ™" ^ „f VH was made. This 

a oligonucleotide primer based on the C "™^otAATTTTTTTCCAATTCACG-3' 
prLr^mTahlenhad^eseq^GGAATT ^ m o the 

U U> NO: 13). The f«s, » *° — ^l"' ~ 

following sequence CTTA-..). For the other primer, the X gill 

cooon and the las, six reaves pllmer (S EQ ID NO: .4) (DP . Table 

30 TTOACACCAGACCAACTGGTAAto 

" l). flanking me EcoW eloning site, was descri bed in Example 

The PCR reactions were earned out accord, g ^ ^ ^ 

4. The PCR product was purifted on a 1 ow«hm^m.i ^ jnto£ 

- was ligated ^^T^^Si. « - - — - - ** 
TGI competent cells, nasmiu 



35 

sequencing 
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DNA sequencing was performed using the same dideoxynucleotide chain 
termination method. Sequence version 2.0, described above. However, before sequencing, 
the double-stranded plasmid DNA templates were denatured by treatment with NaOH and 
neutralized by the addition of sodium acetate and then ethanol precipitated according to the 
supplier's protocol. To obtain the 5' untranslated end of Eerf VII cDNA, the primer Df8 
(stable 1) was used. This primer had the sequence ATGACGTTCGAATTTATC-3 
(SEQ ID NO: 15) which corresponds to the reverse sequence of Deri VII from nucleotide 
no. 225-208. 

Table 1. Oligonucleotides used for PCR amplication and sequencing 



Mama 



<teqnence 



Dfl GCGAATTCGATCCAATTCACTATGAT-3 ' 
Df2 GGTGGCGACGACTCCTGG AGCCCG-3 ' 
_Df3 fTTTTTCCCAGTCACGAC-3 ' 



riprived from Per f VII 

nucleotide, positions 

94-111 

lambda gtl 1 forward primer 
M13 sequencing primer 



Df4 GGTG AATT AG AC ATGCG-3 ' 

Df5 TCAATCTTGGATCCAATTTTTGGC-3 1 

Df6 CGAATTCTTAATTTTTTTCC AATTCACG-3 ' 

Df7 TTG ACACCAG ACCAACTGGTAATG-3 ' 

Df8 ATGACGTTCGAATTTATC-3 ' 



(-40) 
247-263 
559-582 
684-664 
lambda gtll reverse primer 
225-208 



pqnivalents 

15 Those skilled in the art will recognize or be able to ascertain using no more than routine 

experimentation, numerous equivalents to the specific embodiments described herein. Such 
equivalents are considered to be within the scope of this invention and are encompassed by 
the following claims. 
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SEQUENCE LISTING 



(X) GENERAL INFORMATION: 
(i) APPLICANT: 



10 



15 



tctom TAN RESEARCH INSTITUTE FOR CHILD HEALTH 

(A) NAME: WESTERN AUSTRALIAN- RES EAR*- 

(B) STREET: GPO BOX D184 

(C) CITY: Perth 

(D) STATE: MA 

(E) COUNTRY : Western Australia 

(F) POSTAL CODE (2IP) : 6001 

Allergenic Protein and Peptides From 
Allergen ^ Therefor 



TITLE OF INVENTION, allergenic «c- d 0sefi Therefor 

20 (iii) NUMBER OP SEQUENCES: 15 

(iv) CORRESPONDENCE ADDRESS ^ fVtnfcgiBld 

(B) STREET: 60 State Street 



(C) CITY: Boston 

(D) STATE: MA 

(E) COUNTRY: USA 

(F) ZIP: 02109 



30 (v) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: Floppy diS * 

COMPUTER: IBM PC compatxble 



35 



40 



OPERATING SYSTEM: K-W Versi on #1-25 

SOFTWARE: Patentln Release #1.0, 



(vi) CURRENT APPLICATION DATA: 

(A) APPLICATION NUMBER: 

(B) FILING DATE: 

(C) CLASSIFICATION: 



45 £| ^ LING DATE: 22 JUNE 1993 

. . u , ATTORNEY/ AGENT INFORMATION: 
(VXil> ^aTnamE: Amy E. Mandragouras 

(B) REGISTRATION NUMBER: 36' 2 " (IM I-032CPPC) 
50 refereNCE/DOCKET NUMBER: 053.2 PCT 

(ix) TELECOMMUNICATION INFORMATION: 

(A) TELEPHONE: 617-227-7400 

(B ) TELEFAX: 617-227-5941 
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(2 , INFORMATION FOR SEQ ID NO:X: 

Ml SEQUENCE CHARACTERISTICS: 

(B) TYPE: nucleic »<fia 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



(iaO FEATURE: 
t , (A) NAME/KEY: CDS 

15 (B) LOCATION: 68.. 712 



20 



(xi) SHQUENCE OESCRIPTXON: SEO XO NO-.X: „ 
_ TTTTGGTTAT TCCCATTTTT TTCATATCGT AAAAATCCAA ATTCACTTTT 
TTTTTTTTTT TTTTGGTTAT TC ^ ^ GCC 109 

^^^S^^-^^^"- 

Met Met I*ys Leu Leu , 10 



30 



35 



15 « GAA CGA CAT ATT 

s s = s = - s = = = 5 = al " ~ " « 

* 50 

wl GGT GAT OCT AAT GTG AAA ACT 

ssss s - s s s s u ~ - - - ~ 

S S 5 = = S = ^ 5 = = 55 S ^ = = s 

ss=ssss=sss=ss= s 
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15 



, ph. Val Val Glu Leu 

„„-.-~>S"-"-"S _.. 

S = BSSSSSS==J**=S= 

GC C ART GTT GTC AAT CAT ATT GGT GGT CTT TCA ATT 
GT A CGT CAA TTT GCC AAT ^ ^ ^ Qly G ly 

Val Arg Gin Phe Ala abb ^ 

========== : =s s = = = 



175 715 

12) H1FOFWTIOH FOR SEQ H> 

(B) TYPE: amino acid 
(D) TOPOIiOGYt linear 

35 (ii) MDWCUI* TYPE: protein 

ui) SEQUENCE « — * im ^ a . 

M * K.t M~ L- L» — «• «• "J 
4u -5 

, Tlp Thr Glu Glu He Asn 
Val Ser Ala Asp Pro lie His Tyr Asp Lys lie Tnr ^ 

« " XS 1 , ala ne Glu Lys Ser Glu Thr Phe 

45 Ly8 Ala Val Asp Glu Ala Val Ala Ala lie 

" ««. Ser Asp Lys G1U *** HiS 

Mp Pro Met Lys Val Pro Asp His Ser Asp yj 

50 3 0 M «t trg Asn He Gin Val 

Teu Lvs Gly Gin Leu Asp Met Arg a 
G ly lie He Asp Leu Lys 55 
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Arg Gly Leu Lys Gin Met Lys Arg Val Gly Asp Ala Asn Val Lys Ser 
65 70 
5 Glu Asp Gly Val Val Lye Ala His Leu Leu Val Gly Val His Asp Asp 
80 85 
val val ser Met Glu Tyr Asp Leu Ala Tyr Lys Leu Gly Asp Leu His 



10 



15 



95 100 
Pr o Asn Thr His Val II. Ser Asp lie Gin £j Phe Val Val Glu Leu 



110 



115 



ser Leu Glu Val Ser Glu Glu Gly Asn Met Thr Leu Thr Ser Phe Glu 



130 " 5 



, val Arg Gin Phe Ala Asn Val Val Asn His lie Gly Gly Leu Ser He 

I 145 150 

20 Leu Asp Pro He Phe Ala Val Leu Ser Asp Val Leu Thr Ala He Phe 
160 165 
Gin Asp Thr Val Arg Ala Glu Met Thr Lys Val Leu Ala Pro Ala Phe 

17S A"0 , ..J 185 — 

25 

Lys Lys Glu Leu Glu Arg Asn Asn Gin 
190 " 5 



30 



35 



40 



45 



(2) INFORMATION FOR SEQ ID NO: 3: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 18 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO : 3 : 
GATCCAATTC ACTATGAT 

(2) INFORMATION FOR SEQ ID NO:4: 



(i) SEQUENCE CHARACTERISTICS: 
50 (A) LENGTH: 17 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

( D ) TOPOLOGY : 1 inear 



18 



55 



(ii) MOLECULE TYPE: cDNA 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO-'> 

c. ^> 

GGTGAATTAG ACATGCG 



17 



r. 



(2) INFORMATION FOR SEQ ID NO,S: 

(i ) SEQUENCE CHARACTERISTICS: 
10 A LENGTH: 24 base pairs 

B TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

15 MOLECULE TYPE: cDNA 



20 



(xi) SEQUENCE DESCRIPTION: SEQ ID KO:S: 



TC^TTTTfifi ATC^TTTT 



CGCT 



j5 „, INFORMATION FOR =«= «> >>°' 6 - 

B) TYPE: nucleic acid 
(C) STRANDEDNESS: single 
(r » TOPOLOGY: linear 

MOLECULE TYPE: cDNA 



30 



35 



40 



(ixl FEATURE: 

UX) (A) NAME/KEY: CDS 

(B) LOCATION: 43..6B1 

gatcttatat caataacaat co»»»c atatottaca « J- mt w . , M 



102 
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10 



15 



40 

^ ™» rCT CAT GTT GGT ATT GTG GAT TTC AAA 

ssssESSiSs: v., «, xx. v S » - * 

55 

„ «,» »nr ATT GAG GCT CGA GGA TTG AAA CAA ATG 
GGT GAA TTA GCC ATG CGA AAC ATT GAG ^ ^ ^ ^ ^ ^ ^ 

Gly Glu l*eu Ala Met Airg g0 



70 75 



, lT GTC AAA GGT GAA GAG GGT ATT GTT AAA 
W» CGT CAA GGT GAT GCT AAT GTC AAA GG ^ ^ Ly8 

Lys Arg Gin Gly Asp Ala Asn Val vya oa.y ^ 1QQ 



90 

20 85 



riT GAT ATC GTC TCG ATG GAA TAT 
GCT CAT TTG TTG ATC GGT GTT C*C GAT GAT ATC ^ ^ ^ ^ ^ 
His Leu Leu He Gly Val His Asp p US 

r^T^TT^^- 7~ 105 1 ... . J " LW ~ : ~ 



150 



198 



246 



294 



342 



390 



30 



35 



* -ssss=sssss===== 

120 125 

=se==="5====s= ==; 
s s = a s=s==~3 = E " 

150 155 
GTT GTC AAC CAT ATT GOT GGT CTT TCA ATC TTG GAT CCA ATT TTT GGC 
Val Val Asn His He Gly Gly Leu Ser He wu p ^ 

170 

165 1/U 

m „ „ c GCT ATT TTC CAA GAC ACC GTA CGT AAG 
GTT TTA TCT GAT GTA TTG ACC GCT ATT TT Thr Val Arg Lys 

val Leu Ser Asp Val Leu Thr Ala He Phe ex ^ 
1B5 " U 

„ rp , TTT AAA CGT GAA TTG GAA AAA 

GAA ATG ACC AAA GTA TTG GCA CCA GCA TTT AAA ^ ^ ^ ^ 

Glu Met Thr Lys Val Leu Ala Pro Ala pne uy a 2l0 
200 205 
TAACCAATAG ACATCATTTT TCCAACTGTA CAATCTCTAT TTCACTGACA 

Asn 

ATAAAATAAA ATTTTTATTT TTATTTCTCC 



45 



43 8 



4B6 



534 



562 



630 



678 



731 



761 



55 
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(2) XMFOWCTIOI. FOR SEQ ID HO:7: 

(B) TYPE: amino acid ... 
5 Si TOPOLOGY: linear ^> 



MOLECULE TYPE: protein 
{xl) SEQUENCE DESCRIPTION: 

lie Ala Ala Val Axa l5 



|. SEQ ID NO: 7: 
s»u~~ _ wa phe val Ala Val Ser 



„et Met Lys Phe Leu Leu xxe — 



1 — Tle Th r Glu Glu lie Asn Lys Ala 

r, tie His Tyr Asp Lys He Tnr u 3Q 
15 Ala Asp Pro He Hxs *y 2g 



20 



, rm ser Glu Thr He Asp Pro 
^p Ala He Ala Ala He Glu Gin 



He Asp ASP — 40 

35 oV . rlu Arg His Val Gly He 

M „« W . V»l » W «• - ~ ^0 

~ " w s s = " »s "' , r n °" 

val Asp Phe Lys ^ 75 

25 65 . »i a Asn Val Lys Gly Glu Glu 

w v t VB Arg Gin Gly Asp Ala Asn v 9S 
teu Lys Gin Met Lys Arg 9Q 

Tie Glv Val His Asp Asp He Val 
»i= Kis Leu Leu He GJ.y v »* ll0 
30 Gly He Val Lys Ala His u ^ 

100 x «u Gly Asp Leu His Pro Thr 

.. Glu Tyr Asp Leu Ala Tyr Lys Leu Gly P 
Ser Met Glu Tyr ^ Q 

35 xle Gin Asp Phe Val Val Ala Leu Ser Leu 

35 Thr His val He Ser Asp He Gin A p ^ 

Glu Gly Asn He Thr Met Thr Ser Phe Glu Val Arg 
Glu He Ser Asp Glu Gly as ^ 

40 145 ■ ,i. Glv Gly Leu Ser He Leu Asp 

, val Val Asn His He Gly cxy l<?a 

Gin Phe Ala Asn Val va 170 

195 
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Glu Leu GJ- U t* 9 Asn 
210 



5 (2 ) INFORMATION FOR SEQ ID NO'S: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH s 26 base pairs 
in <B) TYPE: nucleic a= id 

10 {c) STRANDEDNESS-. single 

(D) TOPOLOGY : linear 

(ii) MOLECULE TYPE: cDNA 

II 5 

(xl) SEQUENCE DESCRIPTION : SEQ ID NO:8: 
GCGAATTCGATCCAATTCACTATGAT 

20 

(2) INFORMA T ION TOR SKQ ID NO: 9 = 



26 



(i) SEQUENCE CHARACTERISTICS: 
(A ) LENGTH : 24 base paxrs 

— t «-i r+ acid 



(B) TYPE: nucleic acid 

( C ) STRANDEDNESS : single 

(D) TOPOIiOGY: linear 

30 (ii) MOLECULE TYPE: cDNA 

(xi ) SEQUENCE DESCRIPTION: SEQ ID NO 
GGTGGCGACGACTCCTGGAGCCCG 

( 2 ) INFORMATION FOR SEQ ID NO:10: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 17 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOIiOGY: linear 

45 (ii) MOLECULE TYPE: cDNA 

(Ki) SEQUENCE DESCRIPTION: SEQ ID NO:10: 



24 



35 



40 



17 



50 GTTTTCCCAGTCACGAC 
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(2) IHF ORMATION FOR SBQ XP NO-.11: 

(i) SEQUENCE CHARACTERISTICS : 
I LENGTH: 17 base pairs 
(B TYPEs nucleic «« ld 

(C> STRANDEDNESS: single ^ 

(D ) TOPOLOGY: linear 

MOLECULE TYPE: cDNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID 
GGTGAATTAGACATGCG 

(2 > INFORMATION FOR SEQ 

(i , SEQUENCE CHARACTERISTICS: 
hi LENGTH: 24 base pairs 
20 b TYPE: nucleic add 

{C ) STRANDEDNESS: single 
— : — _^^^ T r^nv ■ — linear 



r 



10 



15 



17 



(D) TOPOLOGY: linear 

MOLECULE TYPE: cDNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:12: 
TCAATCTTGGATCCAATTTTTGGC 

U) INFORMATION FOR SEQ ID NO-.13: 

(i) SEQUENCE CHARACTERISTICS : 
A USNGTH: 28 base pairs 
B) TYPE: nucleic acid 

(C) STRANDEDNESS: Single 

(D ) TOPOLOGY: linear 

MOLECULE TYPE: cDNA 

SEQUENCE DESCRIPTION: SEQIDHO-.13: 
GGAATTCTTAATTTTTTTCCAATTCACG 

(2) INFORMATION FOR SEQ ID NO =14: 

50 (i , SEQUENCE CHARACTERISTICS: 

A LENGTH: 24 base pairs 
i TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D ) TOPOLOGY: linear 



25 



30 



24 



35 



40 



45 



28 



55 
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10 



(ii) MOLECULE TYPE: cDNA 

(xi> SEQUENCE DESCRIPTION: SEQ ID NO: 14: 

24 

TTGACACCAGACCAACTGGTAATG 



(2) INFORMATION FOR SEQ ID NO: 15: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 18 base pairs 

(B) TYPE: nucleic acid 
15 (C) STRANDEDNESS : single 

( D ) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

20 (xi) SEQUENCE DESCRIPTION: SEQ ID NO:l5: 

ATGACGTTCGAATTTATC 



18 



WO 94/20614 
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Fig. 1 



SUBSTITUTE SHEET (Rule 26) 
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Fig. 2 



SUBSTITUTE SHEET (RULE 26) 
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